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(57)Abstract: 

PURPOSE: To provide a steel sheet excellent in image 
oWA'i of coating and press-workability. 

CONSTITUTION: This steel sheet is a steel sheet having : 
different kind of profile on the surface and back faces on 
which projecting parts are discrete/scattered so that the 
mean area rate of recessed parts oh the other side is 
smaller than that on one side by taking the size of the 
top face of projecting parts which are scattered on both 
surface and back face of the steel sheet as 10-1000^m, 
the distance between peaks of projecting parts as 50- 
2200(im, the roughness Ra of recessed parts on the one 
side of the steel sheet as <0.8^m, the height of the top 
face of projecting parts which are scattered on the one 
side of the steel sheet as 2-12|im making the height of 



projecting parts on the other side higher than that on the one side in the range of 3-20^m and 
taking the mean area rate of recessed parts on the one side of the steel sheet as 70-96 %. In 
this way, press-workability is improved and also the degradation of the image clarity of coating 
after working is surely prevented. 
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ABSTRACT: 

PURPOSE: To provide a steel sheet excellent in image clarity of coating and 
press-workability. 

CONSTITUTION: This steel sheet is a steel sheet having different kind of 
profile on the surface and back faces on which projecting parts are 
discrete/scattered so that the mean area rate of recessed parts oh the other 
side is smaller than that on one side by taking the size of the top face of 
projecting parts which are scattered on both surface and back face of the steel 
sheet as 1 0- 1 000μm, the distance between peaks of projecting parts as 
50-2200μin, the roughness Ra of recessed parts on the one side of the steel 
sheet as ≤0.8μm, the height of the top face of projecting parts which are 
scattered on the one side of the steel sheet as 2-12μm making the height of 
projecting parts on the other side higher than that on the one side in the 
range of 3-20μm and taking the mean area rate of recessed parts on the one 
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side of the steel sheet as 70-96 %. In this way, press-workability is improved 
and also the degradation of the image clarity of coating after working is 
surely prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The magnitude of the heights top face which are scattered to front flesh-side both sides of a 
steel plate 10-1000 micrometers, The roughness Ra of the crevice by the side of 50-2200 micrometers 
and one side of a steel plate sets [ the distance between peaks of heights ] to 0.8 micrometers or less. On 
the other hand, the height of the heights top-most vertices which are scattered in a steel plate one side 
side makes 2-12 micrometers higher than an one side side in the range whose near heights height is 3-20 
micrometers. And the steel plate excellent in the paint image clarity characterized by for the rate of 
crevice average area by the side of steel plate one side considering as 70 - 96%, and carrying out discrete 
distribution of the heights so that the near rate of crevice average area may become small from an one 
side side on the other hand, and press workabihty. 



[Translation done.] 
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. * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the franslation may not reflect the original 

precisely. 

2. *** * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the steel plates excellent in the image clarity used for 
an automobile, the shell plate of home electronics, etc., and press workability. Steel plates mean the 
tabular product painted and used here, for example, a stainless steel plate, an aluminum plate, a copper 
plate, etc. are included other than steel plates, such as hot rolled sheet steel, cold rolled sheet steel, and 
surface treated steel sheets (an electroplating steel plate, a hot-dipping steel plate, an alloying processing 
hot-dipping steel plate, a vacuum evaporationo plating steel plate, molten salt electrolysis plating steel 
plate, etc.). 
[0002] 

[Description of the Prior Art] Generally, although the steel plate used for the body of an automobile, the 
shell plate of home electronics, etc. is used as a product by performing press forming, with highly- 
precise-izing and complication of a product, the demand to steel plates is being upgraded and diversified 
more than before, and the demand about paint image clarity and press-forming nature is increasing 
especially recently. For example, although it is certainly improvable by thickening paint thickness in 
order to raise the image clarity of the product itself, there is a problem to which paint costs become high. 
For this reason, even if paint thickness is thin, a steel plate which can secure paint image clarity is 
desired strongly. Moreover, although paint and 4 times paint are performed 3 times in the present 
condition in order to secure paint image clarity, to omit the number of coats to 2 or 3 times for process 
saving and paint costs reduction is desired strongly, and a steel plate which can realize this is desired 
strongly. In order to meet such a demand, minute irregularity is prepared in a reduction roll using laser 
like JP,63-132701,A, steel plates are rolled out using the reduction roll, and obtaining the steel plate 
excellent in paint image clarity is known. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to raise paint image clarity, the front face of a steel 
plate is flat, and it is so advantageous that it is close to a mirror plane. For this reason, various proposals 
are made towards making a front face fine. However, that it is easy to actualize a crack in a heat 
treatment process or a plating process in the production process of steel plates, if it only mirror-plane- 
izes, since a surface crack occurs at the time of piling after cutting of steel plates, or press working of 
sheet metal and it becomes surface discontinuity, various devices are proposed again. By the way, 
although press working of sheet metal will be the requisite in case a product is manufactured, there is a 
problem which grinding stone credit may be carried out in this case for the surface appearance 
improvement afl:er processing, and for this reason looms after a grinding stone credit pattern's painting. 
Moreover, since steel plate roughness changes with press working of sheet metal, there is a problem on 
which image clarity deteriorates, so that workability becomes severe. For this reason, a steel plate which 
can maintain paint image clarity even with after [ good ] processing is desired strongly. 
[0004] Two kinds are one of the causes of degradation of the paint image clarity by processing. That is, 
when it originates in roughness changing and surging owing to the ununiformity of deformation, and a 
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component increasing, when the grain size number of a material is large and paint image clarity 
deteriorates, in order that another may loom in the one side side in contact with punch whose near 
roughness is the opposite side by high planar pressure on the other hand, the paint image clarity by the 
side of one side may deteriorate, make it any - since high image clarity is required recently, a small 
thing of degradation of the paint image clarity after such processing is desired strongly. 
[0005] Moreover, recently, since press working of sheet metal of the components of a complicated 
configuration is carried out, it is desired for the sUding nature at the time of shaping to be good. Under 
high planar pressure, since a dice and a plating layer tend to agglutinate and frictional resistance 
increases, surface treated steel sheets, such as a galvanized steel sheet and an alloying processing hot-dip 
zinc-coated carbon steel sheet, especially have the problem that the shaping fitness range is narrow that 
it is easy to carry out plate fracture at the time of shaping. This invention tends to offer the steel plates 
which improve the sliding property at the time of press forming, and can secure the image clarity 
reservation even with after [ good ] press working of sheet metal in order to respond to the quality 
technical problem required of an image clarity steel plate which was mentioned above exactiy. 
[0006] 

[Means for Solving the Problem] In front flesh-side both sides of a steel plate, the magnitude of a 
scattered heights top face this invention 10-1000 micrometers. The roughness Ra of 50-2200 
micrometers and a crevice 0,8 micrometers or less, [ the distance between heights peaks ] The high bulk 
of heights top-most vertices which heights are made to carry out discrete distribution so that the rate of 
average area of the crevice by the side of steel plate one side may become [ the rate of average area of 
the crevice by the side of a field besides a steel plate ] smaller than an one side side 70 to 96%, and is 
scattered in a steel plate one side side and by the range of 2-12 micrometers The steel plate excellent in 
the paint image clarity to which the heights height by the side of a field besides a steel plate is 
characterized by making it higher than an one side side in the range which is 3-20 micrometers, and 
press workability is offered. That is, this invention is giving a roughness profile which is different on the 
front reverse side, and after press forming is characterized by securing good paint image clarity at the 
same time it improves the sliding nature at the time of press forming. 

[0007] The gestalt of the roughness profile of this invention is explained to a detail below, constituting 
the roughness profile which consists of a flat crevice which occupies most steel plate front faces, and 
very small heights which are discretely scattered the optimal found out that it was certainly improvable 
importantly so that we maintained good paint image clarity before and after processing, and it might 
state below, as a result of examining many things about the conditions of the roughness profile for 
boiling press-forming nature markedly and improving. 

[0008] Since press-forming nature especially severe recently was required, much more moldability 
improvement was desired, and this invention was reached as a result of examining the structure on the 
optimal front face of a steel plate where both paint image clarity and press workability can be improved. 
If it is not processed, it is satisfactory, but when it is processed, with the conventional technique, there is 
a problem on which paint image clarity deteriorates. In order to secure paint image clarity even with 
after [ good ] press working of sheet metal, it found out that it was solvable by making higher than the 
heights height by the side of one side used as extemal surface the height of the heights of the other sides 
which become an inside side in the front flesh side of a steel plate at the time of press forming, and 
making the rate of crevice average area by the side of one side into 70 - 96%, and on the other hand 
making the near rate of crevice average area smaller than an one side side. 

[0009] Next, it supposes the main point of this invention that sequential explanation is given about a 
side on the other hand a steel plate one side side, and, first of all, it is described about an one side side. 
In the one side side of a steel plate, since it becomes people's eyes the external surface side touched 
directly when it becomes a product, paint image clarity serves as important quality also in the result 
nature of paint. Paint image clarity is related to the roughness and the rate of area of a steel plate crevice. 
Therefore, although it is desirable as roughness of a crevice that it is flat as much as possible, and close 
to a mirror plane, for manufacturing advantageously industrially, if it is 0.8 micrometers or less in Ra, 
paint image clarity can be secured enough, and it may be satisfied. Moreover, although the rate of area 
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of a crevice is so advantageous to the improvement in paint image clarity that it is high, it is desirable 
for the rate of crevice area to secure in the range 70 to 96%, If the rate of crevice area is smaller than 
70%, even if it will improve the roughness of a crevice, it becomes difficult to secure image clarity. 
Moreover, if conversely larger than 96%, although image clarity is good, since ****-proof and the 
sliding nature at the time of a press deteriorate, it is not desirable. On the other hand, even if it is smaller 
than 70%, since the paint image clarity after processing deteriorates even if it is larger than 96%, the 
above-mentioned range is the optimal [ image clarity ]. 

[0010] On the other hand, it is necessary to set magnitude of a heights crowning to 10-1000 
micrometers, and the heights height by the side of steel plate one side used as the external surface of 
shaping coniponents needs to set it to 2-12 micrometers about the gestalt of heights. Although being 
easily crushed by the punch load decreases when the magnitude of heights was smaller than 10 
micrometers and it fabricates, the contact surface moment with punch increases and sliding nature 
deteriorates. Moreover, in a processing process or a conveyance process, there is a problem the problem 
on which an abrasion becomes easy to be conspicuous is shown in a steel plate front face or a paint film 
front face upwards, and it becomes impossible to secure good paint image clarity. 
[001 1] Moreover, in that sliding nature deteriorates since it will be easily crushed about the height of 
heights at the time of shaping if lower than 2 micrometers, and a processing process and a conveyance 
process, since an abrasion becomes easy to be attached, the function needed for heights is no longer 
demonstrated. Conversely, although sliding nature and abrasion nature will improve if it is made higher 
than 12 micrometers, the problem on which heights float and appear after paint and paint image clarity 
deteriorates arises. 

[0012] Next, the main point of this invention is explained about a field [ besides the steel plate with 
which punch contacts ] side at the time of processing, paint image clarity since it becomes the inside 
side of the product of a steel plate which a side does not have in people's eyes direct deflection on the 
other hand - ** — it is important not important quality but that it can control that maintain sliding nature 
with the punch at the time of processing good rather, and the paint image clarity by the side of one side 
after processing deteriorates as much as possible. After controlling crushing of heights under high planar 
pressure as mentioned above in order to have secured sliding nature, it is important to make the contact 
surface moment with a dice small as much as possible. For this reason, it is desirable to enlarge the 
height of heights in the condition range which does not degrade other quality, and to rationalize the rate 
of area of heights. The heights height by the side of a field besides the steel plate which serves as an 
inside of shaping components from this viewpoint as a result of examining many things is making it 
higher than an one side side in 3-20 micrometers, and making the rate of crevice area smaller than an 
one side side, and it became clear that the operation needed for a side on the other hand could be 
demonstrated. 

[0013] When it explains in more detail, on the other hand, the magnitude of the crowning of near heights 
has desirable 10-1000 micrometers by the same reason as the one side side mentioned above. On the 
other hand, since heights will be crushed easily, and there will be no sliding nature improvement 
operation and the wave of a field besides a steel plate will be imprinted at an one side side from two 
points, an operation on a sliding disposition, and the operation which controls degradation of the image 
clarity by the side of one side by processing, if 3-20 micrometers is desirable and lower than 3 
micrometers, the height of heights has the problem on which the paint image clarity by the side of one 
side deteriorates. Conversely, if higher than 20 micrometers, although sliding nature is held sufficiently 
good, since the pattern of the heights of other sides is imprinted after processing at the one side side 
which is an opposite side, it makes the paint image clarity by the side of one side deteriorate, and is not 
desirable. 

[0014] Next, it states to a detail from a viewpoint of paint image clarity degradation by processing. 
Various rollings, such as hot rolling, cold rolhng, and temper rolling, are obtained, and, usually board 
thickness control, quality-of-the-material control, and configuration control are performed. For this 
reason, since the roughness profile with various rolls is imprinted by the steel plate front face, the 
external waviness component of the roughness of various wavelength exists. Removing this external 
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. waviness component has the problem by which various difficulties are accompanied upwards 
industrially and which cannot be solved by the approach cheap in cost. 

[0015] It is based on the following two reasons that image clarity deteriorates by press working of sheet 
metal. The thing resulting from originating in the micro heterogeneous deformation of an ingredient in 
that case, and a "wave" increasing, although base crystal grain will deform and run if one processes a 
steel plate, and another originate in a "wave" increasing, when roughness on the back is imprinted by the 
opposite side at the time of extruding by punch. That is, if it is carried out under high pressure from a 
side on the other hand with the punch which has a smooth front face when press forming of the latter 
example is carried out, on the other hand, a near external waviness component will be extruded at an one 
side side, the external waviness component of the roughness by the side of one side will increase, and 
paint image clarity will deteriorate, make it any - here, suppose that these problems are called "increase 
of the wave by processing." 

[0016] We found out that "increase of the wave by processing" was avoidable by the thing in contact 
with punch for which near heights are made high on the other hand, and the near rate of crevice area is 
made smaller than an one side side on the other hand, as a result of examining many things about the 
solution approach of these problems. Since it has the effectiveness that these heights reduce the micro 
true contact surface moment with punch or a dice to coincidence, the frictional resistance in high planar 
pressure decreases, the sliding nature at the time of press forming is improved, and there is an 
advantageous point which the shaping fitness range expands. Moreover, since sliding nature is improved 
and the homogeneous deformation nature of an ingredient improves, there is an operation in which the 
trouble resulting from the crystal grain of a material is also improved. 

[0017] In order to avoid this problem, the rate of heights area can be raised or it can consider making the 
magnitude of the top face of heights increase etc., but it is not effective in order for all to raise a sliding 
friction, or for there to be no prevention effectiveness of "increase of the wave by processing" or to 
make it deteriorate conversely. It is making the heights height by the side of a field besides the steel 
plate which becomes the inside side of shaping components higher than an one side side in the 3-20 
micrometer range, and, making the near rate of crevice area smaller than an one side side on the other 
hand, after the one side side of a steel plate considers as this invention range, as a result of our 
examining many things, and it found out that there was an operation which can control degradation of 
the paint image clarity by "increase of the wave by processing." The reason is explained below. 
[0018] On the other hand, paint image clarity is important for a side in order [ of a steel plate ] to control 
not a problem but degradation of image clarity according rather to the roughness change after 
reservation of the sliding nature at the time of shaping, and press working of sheet metal. That is, at the 
time of press forming, in a FIDO part or a blank holder part, in order to receive processing accompanied 
by sliding under high planar pressure, the frictional resistance on a dice and the front face of a steel plate 
increases, and there is a problem to which sliding nature deteriorates or a plating layer exfoliates in the 
case of a surface treated steel sheet. It is important to reduce the micro rate of contact surface area on a 
dice and the front face of a steel plate, in order to avoid this problem, and in order to secure sliding 
nature in the bottom condition of high pressure, it is desirable to set heights height to 20 micrometers or 
less by 3 micrometers or more, and to, make the near rate of crevice area smaller than an one side side 
on the other hand. 

[0019] That is, although it is important to secure the rate of crevice area to 70 - 96% since paint image 
clarity is important for an one side side, on the other hand, it is important for a side to hold a good 
property rather at the time of processing. That is, it is important for the property required of a side on the 
otiier hand at the time of shaping that near heights cannot be crushed easily on the other hand. If near 
heights are easily crushed at the time of shaping, since the true contact surface moment of punch and a 
steel plate will, on the other hand, increase two problems (one [ i.e., ]), on the other hand, near 
roughness becomes that it is easy to imprint at the one side side which is an opposite side, the wave by 
the side of one side increases, and sUding nature's deteriorating and another have the problem of paint 
image clarity deteriorating. 

[0020] Thus, on the other hand, a function required for a side is to reduce degradation of the paint image 
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* clarity by the side of good sliding nature reservation and one side with the punch at the time of 

processing as much as possible. Thus, this invention was reached as a result of examining the functional 
assignment in a steel plate table flesh side from various viewpoints. In order for the heights by the side 
of a field besides a steel plate to make it hard to be crushed at the time of shaping, it is necessary to 
make high the height of making planar pressure concerning one heights small, and heights as much as 
possible. In order to make near heights higher than an one side side in the 3-20-micrometer range on the 
other hand and to secure the rate of heights area for such a reason, the operation needed for a side on the 
other hand can be demonstrated by making the rate of crevice area smaller than an one side side. 
Moreover, this invention which has such a roughness profile has the effectiveness which also mitigates 
degradation of the paint image clarity by the micro heterogeneous deformation resulting from 
deformation of the crystal grain of a steel plate base, and has an advantageous operation. 
[0021] By the way, in order to bear the high planar pressure by the dice punch at the time of processing 
as arrangement of heights, it is necessary to raise the rate of area as much as possible. Therefore, on the 
other hand, it is necessary to make the near rate of crevice area smaller than it by the side of one side 
and, and, as for heights, arranging discretely is desirable at intervals of 50-2200 micrometers. On the 
other hand, although what is necessary is just to, make the near rate of crevice average area smaller than 
a side on the other hand, if it is 25 - 90%, for example as a rate of crevice area, it is more desirable. 
Since the rate of area of heights is too large when smaller than 25%, the contact surface moment with 
punch increases and sliding nature deteriorates. Moreover, since the rate of area of heights will fall if 
larger than 90%, when severe shaping is performed, the planar pressure per heights increases, and since 
it becomes that it is easy to be crushed, the sliding nature improvement operation by heights falls. 
[0022] By the way, even if it makes it snaaller than 50 micrometers about spacing of arrangement of 
heights, since the processing cost which gives heights increases to the improvement effect over sliding 
nature or the roughness imprint nature by processing being saturated, it is not desirable. Moreover, if it 
is made larger than 2200 micrometers, since there being a problem on which an abrasion's tends to go 
into a crevice since top spacing's is too large, and the planar pressure which starts one heights at the time 
of processing will become high, there is a problem on which the pattern of heights becomes easy to 
loom in the one side side which is an opposite side, and paint image clarity deteriorates. Therefore, top 
spacing of heights has desirable 50-2200 micrometers, and an operation of this invention can be 
demonstrated effectively. 

[0023] In addition, the rate of crevice area by the side of a field besides a steel plate is described below 
about other important operations made smaller than an one side side. In order to manufacture the steel 
plate of this invention cheaply industrially, it is conunon to prepare a concavo-convex pattern in a roll, 
to cold-roll with the roll concerned, or to carry out temper rolling, and to imprint and manufacture 
irregularity, and it is an advantageous and simple approach. In the case of this approach, a steel plate 
front face will be pressed down by the heights of a roll, and the crevice of a steel plate will be formed. 
However, when this invention is applied to the temper rolling generally known, from the need of 
controlling the configuration and quality-of-the-material property of a plate, the steel plate elongation 
percentage by the draft of a steel plate is regulated to 0.5 - 2.0% in many cases, and since rolling 
reduction is small, there is a problem on which the heights height of a steel plate decreases with the 
increment in the rate of area of the crevice of a steel plate. 

[0024] This is expressed with a bottom type in [ the elongation percentage of the steel plate by the roll 
draft ] approximation. 

delta L=delta txS (they are a deltaL: steel plate elongation percentage, a rate of S: crevice average area, 
and deltatiboard thickness average percentage reduction here) 

For this reason, since average board thickness percentage reduction: del tat becomes small with the 
increment in rate of area:S of a steel plate crevice to obtaining predetermined steel plate elongation- 
percentage: deltaL, it will become small as a result, the level difference, i.e., the heights height, of the 
small steel plate heights of a draft, and the pressed-down crevice. 

[0025] Therefore, in order to make heights height high as much as possible, it is desirable to make the 
rate of crevice area small. However, on the other hand, since [ of a steel plate ] a side needs to make the 
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concave surface moment high with 70 - 96% from a viewpoint of paint image clarity reservation, heights 
height can be made high by making crevice area by the side of a field besides a steel plate smaller than 
an one side side. Although the heights by the side of a field and one side besides a steel plate have the 
operation which becomes high so that the rate of crevice area by the side of a field besides a steel plate 
is small, it is 25 - 90%, and the rate of crevice area by the side of a field besides a steel plate is making it 
smaller than an one side side, as mentioned above, and the steel plate of this invention is obtained. 
[0026] As stated above, the rate of crevice area by the side of a field besides a steel plate by making it 
smaller than an one side side By optimizing on the conditions which are made to carry out the functional 
assignment of a roughness profile on that it can deal in the heights height of this invention certainly, and 
the front reverse side of a steel plate, and are needed for each field It is the description of this invention 
that an operation (reservation of the paint image clarity on a sliding disposition and in processing order) 
of this invention can be demonstrated certainly. 

[0027] This invention was reached as a result of examining a roughness profile ftindamentally from 
various viewpoints for the purpose of attaining the fiinctional assignment of a steel plate table flesh side, 
and optimization, as mentioned above. That is, after processing can maintain the paint image clarity by 
the side of one side good according to two operations, control [, controlling the imprint by the side of 
one side of a near external waviness component on the other hand at the time of press forming, and ] 
increase of the external waviness component by the micro heterogeneous deformation of a steel plate. 
Moreover, the friction sliding friction at the time of press forming can be decreased to coincidence, and 
good workability can be acquired. 

[0028] the description of this invention is carrying out optimal arrangement of the heights from which 
height's differs discretely on the front reverse side of a steel plate in consideration of the magnitude , 
height , arrangement spacing , and the rate of area , and is for the press forming nature of a steel plate to 
be boil markedly , and raise it , and mitigate an imprint operation of the wave to one side by processing 
of a field besides a steel plate also in processing order , and able to secure the outstanding paint image 
clarity . 

[0029] It is advantageous, in order to obtain the steel plate of this invention, for example, if a detailed 
irregularity pattern is given to a reduction roll using the micro lithography method and a steel plate is 
rolled out and obtained using this reduction roll. As the approach is shown in drawing 1 , after 
irradiating the light of specific wavelength in the roll surface which applied the resist material exposed 
on specific wavelength, making it expose and developing negatives, a roll surface is etched by chemical 
etching or gas phase etching, and a detailed concavo-convex pattern is established by removing the 
hardening resist section. Thus, the cross section of the obtained steel plate is shown in drawing 3 . In 
addition, in P in drawing, the distance between heights peaks and D show the magnitude of a heights 
crowning, and t shows heights height, respectively. 
[0030] 

[Example] As shown in drawing 1 , the detailed concavo-convex pattern was given to the temper rolling 
roll (finishing roughness Ra 2.4micrometer) by the micro lithography method. Temper rolling was 
performed for the alloying processing hot-dip zinc-coated carbon steel sheet (0.8mm of board thickness) 
manufactured in usual continuation mold hot-dip-zincing Rhine at 1 .0% of rolling reduction using the 
work roll. It is before and after processing about the obtained steel plate, and comparison investigation 
of paint image clarity and the sliding friction was conducted. In addition, each Ra of the crevice of a 
steel plate which manufactured in this way was in the range of about 0,25-0.80 micrometers, 
[003 1 ] After taking a photograph of the size (D) of the top face of the heights on the front face of a steel 
plate, and the rate of area of a crevice and spacing (P) of heights with the optical microscope, image- 
analysis equipment estimated them quantitatively and they calculated the average. Moreover, from the 
cross-section profile curve measured with the sensing-pin type roughness meter, heights height 
calculated the average of the peak height corresponding to steel plate heights. In addition, heights height 
was found by the difference of elevation from the average height of the crest part of the profile curve of 
the crevice of the heights circumference to a crevice peak location. 

[0032] As a test method of paint image clarity, after performing paint of about 80 micrometers of 
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thickness to the above-mentioned steel plate after temper rolling, the "specular gloss measuring method" 
of JIS-Z8741 estimated paint image clarity. As an evaluation test method of friction sliding nature, the 
square shape bead testing device of the L character tension shown in drawing 2 R> 2 was used, and it 
pressed down with the tension tester, and asked for the relation between a load and a tensile load. Here, 
comparative evaluation is carried out not by coefficient of friction but by the presser-foot load (Pc) of 
the limitation which plate fracture produces, and frictional resistance can judge that it is few and sliding 
nature is good, so that this value of Pc is large. As a test condition, one sample offering steel plate was 
used for every presser-foot load, and after applying Ig (viscosity 6cst 40 degree C) /of slushing oil for 
the usual galvanized steel sheets two times m by coverage as the board width of 17mm, sliding die 
length of 250mm, and SOOmm a part for /and the lubricating oil in tension rate, the trial was presented. 
[0033] As the image clarity evaluation approach after processing, 750mm square shape punch performed 
deep drawing, and extruding was carried out with the punch shoulder radius of 100mm. In addition, the 
one side side of a steel plate was made into the evaluation side, and on the other hand, press working of 
sheet metal was carried out as a punch side, and in a part for the shoulder of the workpiece equivalent to 
the part in contact with punch, the side painted to the one side side which becomes the external surface 
side of a workpiece, and carried out comparative evaluation of the paint image clarity by the visual 
evaluation approach. 
A visual score: (good) 0-**-x (**) 
A test result is shown in Table 1 . 

[0034] consequently, it is in ** that this invention boils markedly the steel plate manufactured by this 
invention in both sides of paint image clarity and sliding nature, and it is excellent since the example of 
a comparison of this invention and the paint image clarity before and behind processing are maintained 
by the high order and friction sliding nature is also maintained good. 
[0035] 
[Table 1] 
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[0036] 

[Effect of the Invention] When this invention limits the heights gestalt on the front face of a steel plate, 
and its arrangement distribution to the optimal range in respect of [ of a front flesh side ] each, the 
outstanding steel plate which also has the effectiveness of improving press-forming nature by reducing a 
sliding friction to the effectiveness of maintaining the paint image clarity in press-forming order to a 
high order, and coincidence is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a), (b), (c), and the (d) Fig. are an explanatory view showing an example of the concavo- 
convex grant processing process of this invention by the lithography method, 

[Drawing 2] The mimetic diagram showing the testing device which measures the shding friction of a 
steel plate, 

[Drawing 3] It is the cross section of the steel plate obtained by this invention. 
[Description of Notations] 

1 Hopper 

2 Liquefied Sensitization Resin 

3 Ayr 

4 Sensitization Resin Feeder 

5 Photopolymer Layer 

6 Laser Oscillation Machine 

7 Laser 

8 Slit 

9 Chopper 

10 10* Sensitization hard spot 

11 Sprayer 

12 Resolvent 
.13 Outcrop 

14 Convex Type Bead 

15 Steel Plate for Trial 

16 Receptacle Mold Dice 

[Translation done.] 
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